(gf£+gJf6+ft#£>3Sffl) 



(19) [fcfTSl B#S#ifJT (J P) 

(12) i^nmm] &M#i«** (a) 

(11) [4*BB*#] ftM 5 ? 1 1 - 1 3 9 8 1 5 
(43) [4*M B]?lSll¥(1 9 9 9) 5^250 
(54) [«3H0>£f*l U-if^-r — xt3£Xf : t<DW&1?& 
(51) [SB»BF»SIS 6 fig] 
C01B 31/02 101 
B01J 23/86 
23/89 
D01F 9/127 
H01B 1/04 
[F I ] 
C01B 31/02 101 Z 
B01J 23/86 M 
23/89 M 
D01F 9/127 
H01B 1/04 
[*«»*] 

immnm] ol 
i±mm 1 1 

(21) - 3 0 5 5 1 2 

(22) [ffiUS ] 9 ^ ( 1 9 9 7 ) 1 1 £ 7 0 

(71) immA] 

000001007 

[ttP^XIigpjf] m^lf^B3ET^3Tg 3 0#2^§- 

(72) [3S^#] 

ffl S 

IttBfrXligBFrl «^fC^B3ET^ 3T§ 3 0#2-J§- / ^tta^tfcrt 
(72) 

(74) [ftSA] 
[#S±] 



(57) \wm 

[fil&^&l Fe, Co£fcl4N i *^t5«ii»ttWCu, Ag, A u *fcttC r fr±f$.#X'h 
L-t£tf#li^ c t 3 "C*4 0 0-8 0 0'C-C?ttH»U-CJR!|6|-^^*tt»»1"*- «b «t 0 S#«>*ffi*»C>*-sH 



^SftfC&gcLTfc'K /j>ot©g^i:Fe, Co. N i »H lilW^'^Mmt 
S*!««»^i s *)9, RIBKfifta^^Cu, Ag. Au, Cr©Hlia»±« s f>45iW s iS 

[11*312] ffiKSftoSS i-CfcO. WIEttJIESIS^^Fe. C0O5*. HI£l±i»f>ft5ftIS:t 

— yf f /<W^roiliSftl-*i^"C. Fe, Co. N i <F>1 *> 1 flJIEU^&fc 2:^*1" SttiB<BI&*fc 
fjiCu, Ag. Au, C r09^1«aW±*»e**&** ? ±*»^*>5»«-l-»tS:*il-tt^a5#0 

r-tr^u->, -«{I:£*#*0h*t*ijK $.tzM&£ht~# xZWMtf* k i--<:$tf%-®$\<PX' 4 o ot; 
-8 0 oro&[lT-JD&LTJjFJft#*<rc^^ 



[000 1] 
[0 0 0 2] 

cnMmmt Lxm^btiz*-#*7T v£^b®mmh<nmm*m9c.£tixzx^z> 0 t 

PAN«Wt^«jf*ttfyf-, * y^a-Xfyf-A^iRF^UfcWWSr^B^ »&fcL8 0 0-1 4 0 0t 

-cj^^b, 5oo~3ooo t cr*iBi^ai-2.*feT'*>5. 0 ;Htf^*-t:>77^^ 

[0003] z n t j±g"jci£¥*j!.* ixfc*-*^-*-/ ^^-yitmrn 1 * mWT<0*$<&f-»-7'#<0 

[0 0 0 4] ir-JKW^^-^^^r-f /<-Wt**atl!PI-ov^rWTIiffi*l-*i:*5 a 

[0 0 0 5] *-^^7r>f^-lctt#a«ffffiU, ^wfflii^ir'lw<t9^fi5c*ft$riMiRL^;tixliV < fP 3 

<D^^m^^xmm~tkm-r^ e 

[0 0 0 6] 1) PANZkH-tfyyTJ^-EMlZtfy T? V n = h iJ/U&^TffillflWtt*, 

-lw3£fa»f££i>D;t 5 w i 11 <fc 9 6 f$m g r -f /<-0>*i#|6U::E5>J1-S <fc 9 9 , ftWf L 
<Ifil±i"S^t3i 5 *De»tiTV^. - 9 U"C»bJx5PAN**-#^7r-1'^-Jwl4W.ffl (General 
Purpose.GP) ^u-K, fc^VJKSIlffi (High Tensile Strength, HT)?^ 7 s ?) 5 *> 5 . 
[0 0 0 7] 2) f ^ f 7 7 ^ ^- f y f l*-*>7 r -f ^<lif M f 7 f A^o < 



[0008] /'/7*.-*% f7fWllfliPANS*-*^77-<^-Wi|^©i o *3£»»f^S: 
ao*ft<Tfctt#ia]<0A#fcEyj* J #e>*i, IKHIWf ffio«t« t>ift*t« (^T/uh 

/jt^Sfyf-Ottlt-eWW-CtS. >*/7x-^»tf S 'f-5Kft*«iBII4i«!»tt* (Hiogh 
Modulus, HM>^W^-C*> 9 WSewa-S-lt^i LTi£@ '^ttfyf-^SMKIillGP^u- 

[0 0 0 9] 3) MtifiJcS^^-^'^^T^^—ft^^lCT^^-ri:. !f T#*(r LT-<> 

1 0 5 OX: flu LfcfctUFrtKiSO ftfS^SrttjlSEt L-CS«±KJfcB£-fr5* 

<b ix -5 „ G. G. Tibbetss &*9l'tfx&m^Xi>m&t£7T'(''<—i*&btiZ>Zbt:J. Cry st . Growth, 73 
(1985)431 -CKWLTHS. 
[0 0 10] SetHritSi£-Cf±SSf-tt«Etf4-tt-C*5< ->-x-f >^&(Seeding Catalyst Method) £, 
^Mffi^i^rfil^-fr-S^tb^^fe (Floatong Catalyst Method)^ 5 0 ffifttt«Efe-?tt7r>f 
JNB<iffttft*Sofc^«lflc*9^'*-v\ Sfc Ishioka + 'J T#*li*** HIMt«*-BHfc&*0>« 

T-fe h*^ h(0^-g-!fe§rffl^5wi:licfc <9 $ 61-7 r -< /<— <0i|X^ 5 [Bj±i"S w <h Sr Carbon, 30 (1992) 
859 fciO 5 Carbon, 30(1992)865 HJSI^-CtftW LT^S, 
[00 1 l] x^>^feTi#6^fc7r^^<-li^^Slr*D^5-<!:liJ:9EiS^St^^^it"t" 
5. -ffc*>*>2 0 0 OWifi-CfflBfllJ&tfJSiiU 2 5 0 0 = C#ifi*^lfi @ Wfl^tlit^^ii LTV^ < „ 

[0 0 12] PAN1, y f-^T'ii^^^ 1 5 0 ~ 4 0 0 < C<75#ffl^ 

t,130 OtMroij&it^Ift^t^If^fflt- 2 8 0 O'Cttfi-C»ft{fcS*lfc*ftK<0*t** 

}n$(i<STi-5o ^tt*-jK^7r-f^--ei4sp^sraH?l J o. 3 4 4 n mggT-iiiragi&SSrJS UT 
fcaS«it#«o-Clr*3 D Ud^LfaffilSJI^^-^^^T-f ^--eii2 4 OO^^-CffiiaS'lteSSrSS-t- 
t^ffiiPJJIH^O. 3 3 6 nmS«i-*9aff.w*as«ig* s #e>n5. ^ni4Ka«taftroai^»e>t 

[00 13] W±IEitLfc»i£-e»&*tS*-'K>7r'f^-«)gl4ft/imet±-C*>5^» ' ft 6 <7) * T' 



-r j f- a — y 1 z. J£ ^ w t* 5 t ^ x -s o 

[0 0 14] 2fci:ifi^lW«$lifc*— *^/^*-yS-°''^**ft**: K ^"*" 5 - 

Iooi5] ll^A-^'y^r^^-iHa^, i » mJ^To$ffi-(iiI## — ~? tv* 

[ooi6] mm<D^-^yi-y^^-^^^h^m-t^t6^mB<D^^-y'^i^(Dmm<Di i <D^ 

. >y ^^ t _ /Ut/fa _y (SWNTiBfiiti), -*^l©6ft»l©fa-^'5)i«SWi^ 

jgco * - / f- a. - 7'<Dfr$;±l$.^-Z> r. t liT-f T ivfc i\ 

[0017] rnbro*-#^/^-=--y«>«iS*fH*i-*^** t Mi_*-*"*"J : 5Jw*S. U_ a ~ 

[ooi8] ±ti<D^-^yi-y^^-^<Dmm\^t^^z3mmm^hfix^^ a %tutu-#>7 

[00 19] 1) (teJI^ffli/^cfK\^?ffi^W^feli*-*>7r -f'<— coMtBfiScSffii: (Jf£P UT-fo-So 
J; 9 C.E. SNYDER International Patent Application co Publication Number=W0 

89/07163 K&gEL-CVS. &fc^<n*[z^u^^7u'<>*fcmtbh\~MX^. |SJB*lw&*SI*ft 

-mtmrn^mm^-B^Mxh^^'^tLx^io ntzWMJJ*k*.m<»i£\*i ■. 2 

0-20 : 1 jJ*ft#T?*>9, IfelliFe^FetMo, Cr, Ce, M n Orl^^tt^ft'Cfc 0 % -t 
ftfr fumed T/US^illfttfStfTfc^fefcWlSix-C^S. KiftrfiSfi 5 5 0 - 8 5 0X:<n&mX\ 
1J*<r)rHm\t 1 >f <9 lOOsccm, 2 0 0 s c c mil#fft L 

<, ^ta^F^^AL-CS 0^~lB#P B 1^-C-^-^>^/^^-y* 5 ^1"5 = 
[0 0 2 0] " 9 LT#btl5.*-^>^/^^-y^^l4iS^ s 3. 5 - 7 5 n mglt'fe «J , 



[0 0 2 1] 4fc4B8?»*l4J:<*^t>W«>Mo L» LT 1 2 0 

0 t "CRJfc S -fr * i: S VV N T ±fiK $ -5 w t ^ H. Dai H «t o "C Chemical Physics Letters 260 (1996) 

p.471-474 ll«*$*l-0*5. 

[0 0 2 2] 2) T-^tt«ftT-^*i*j£ttIijiinaP)llJ:9*«J^Aai$n, Nature Vol. 354 

(199l)p.56-58KK*S*i"C^<5. T-tfom&ktZ. OOTo r r WffH**^***** 

^|I5~2 0 nmroKsmSe^ti: :©A-#^ty f-a-^l4Ha4 ~ 3 0 n mff$ 

ffiljinu 2-5 0<0f-3.-^O*-4?^JBI*SM*ofcH*«j6"C*>0, *W*-#^«)«l«iStt 

^-7<D$fciSl4 J S= > l4 ! :>#-*^0*s> K7-^t?EHi:-CV^. 

[0 0 2 SlSfcTAVEbbesenfeltT-^ftmfe^-^^/f-a-^***-**"*"**^ Nature 
Vol. 358 (1992) p.220-222l;teit LTt HfSl-ltS 9 mm, |ftJSIwifcS6inm0>£fc*fcS:fflV\ ^-r^ 
/<-^T'lmmgiL-r*t[6]1"5J:9^SL, ^y>Afi5 00To r rOmttfil 8V. 1 00A 
W7-^M^?liJt5 0 5 0 0Torram*-^t>'f > a-^tl^liil><C<, 5 OOTo 

r r«±Tfc£#0>£fifc*l4*'>1-3. W*tt©5 0 0To r rt*i«M©A-^>t/f ^-^ 
<B«£l4 7 5%Kii-f*. aA***«ft**fc9, #fflM£7^=^KLTt>#-*>^/^-^<7) 

[ 0 0 2 4 ] 3 ) U-^'-^^ft U— !f — S^&(4 T. Guo <blw<fc <9 Chemical PhysicsL Letters 243 (1995) 
p.49-54 lw«fc$*i-C, $ h\- A. Thess Science Vol. 273 (1996) p.483-487 I- v— f-Wti&Z. «fc 5 

i ^*$*fc*-#>oy KtRllL., ^ffi:Ar^5 00Tor r L.fc»£#«r 1 2 0 
O'C^SD^-T-So * LT53lf WilHWJSJl^N d YAG i/-f-S:lJt Lt*-#^o y H«r*D«l 

[0 0 2 5] ftiz*-^^ /^a-^WJCfflliov^-CfSJKftflfSrlftW-*-*. 

[0 0 2 6] a^*-^^>"?-»-^^ffl»!fpl4m-Cv^j:^J»». j£fflffc~Ai7fcWftffifttt»*-efc 

[0 0 2 7] 1) *^ii*-5t?^-#->' J f-a-'/l4jfe»^5fe(ft"C, ^olMgiltt^&Sfcfet^iSi Lt 
<Dm^.mf>'^\ WA de Heer <b(4 Science Vol. 270 (1995) p.1179 XT—^WM&X'%hMzti-i^-yf 

yf-a-^Sr»KL7^/u^-tiiL.TS«±^a:T«-?«t Lfc. :o*§tiit^*it*-ii5yt; 

fa-^©*ai/fot^5* s , 1 cm2 (Dmfefrb 7 0 0 VPPfiOKJ: *) 1 0 0 m A £A±0>#cttlfcSlto*$J£ 
LXmbtitzt *fc A.G.Rinzler f> 14 Science Vol. 269 (1995) p. 1550 £ T7-?&@feTi#<b 

fa-y© 1 #£mt£K& 9 ttltttttfcffffi Lfci: 15, #J 7 5 V<0«ffiHl*Dlw «t 9 £ 



[0 0 2 8] 2) STM. AFMH.Dai bl±Nature384,(l996)p.l47{CftV^-C*-*>-t-/f-a-^ro 

ft48ffl5#l±it£iRJ 5 nm»SWNTi:ftoT^5. tip , Lte^frX&Ztztb. R#05|KIS]W#<OJ£ 

t'tlitt, SfcSStf) tip crash fc> 1*3*5 ft tip ##P>ix5£l^to;h/Cl^5. 
[0 0 2 9] 3) *^It®W^A.C. Dillon fettSWNTSrfflV^IilUU. bTy^ro®fl-*»5>4«L 
fc £ tfctt LTSteaMcJlSfc^asjtriK-ef 5 Z £ £ Nature Vol. 386 (l997)p.377-379 tr$S£ LT^ 

[0 0 3 0] 

[3SW* s »8tL«t9i:i-5M] f-^-ywt$fi5c^&T-l4. »fcft**-*> 

! 1 14 A.G.Rinzler h 14 SCIENCE Vol. 269 (1995) p. 1550- 1553 ll^ £ ft T 1^ -5 «fc 9 lc ;</ - tf> 7 r 
/<-<?) 9 ffiU fr**«ffii:8tt5^Sasfc5 ( * WaltA. de Heer b (4 SCIENCE Vol. 270 

(1995) p. 1179-1180 jo it/ SCIENCE Vol. 268 (1995) p.845-847 ir^Sft* «fc T-^MX^ML 

[0 0 3 1 ] v-^^>^'(7)/lt^^ffl^^^^&T-^S^±ICil^*-^>^/^^-^^^S^-fr5 

L"f b < ^3. — yroiliilC{4T J E-/W7T^.^C0*— ^V^fiJtS LB^ofc S/igfti # — ^ 
- 7* K>g5-g- J u 35 V W T- o . 

[0032] $e>K7-*tttt^tt*tt^#&£-?*>«j, *>o*-t^t/f a-y(DMas^iai# 
mx-h^tz, 

[0 0 3 4] S^«»!l«fc •?*-^>'^/^3--^{cati-ase*S:SJ»i-St£«l44*»ofc 0 
[0035] £i±<7>ti£jtet£fff75»P>3fi?£ft3 <£ ■? \z&1£<n&W-±.\z.&1£<n^fa\z-f / 'I- a.—~7 : &l&i$.1rZ> 

[0 0 3 6] *5IWroBWttZ.ft?)«>B3»jfe*lt?St-t*5 w tllfcS. 

[0 0 3 7] i-/ < ctj*,*56WWBWli*-*^/^a-^'»-H"*. t L< l4ffiffi£g&±Wffit§(^£-& 
[0 0 3 8] Sfi2js:^P^OgiJ(D@^(4S*±cO^-*'V+y^^-y^^ft6m^l:^^-C-SiJ^T-#5 
[0 0 3 9] ifc*^P^OSUW@^{4S^±W^-*">^y^^-7'(l^ftSfl:^l:^^'C*$iJPT't5 



[004 1] 

■^/^■ a -^<r»S-**sS#lcSttU-C*>0, i'O^jf^llFe, Co, N i © 9 *> 1 i*£i±^6 
*5&«*^Wi-SttJSE«»tt-T-* J fc9, SttiMWCu, Ag, Au, C r <0 5 h 1 33IW±75> 

[0 0 4 2] Sfc, #SSf£<75£H££l4, S«:±{ctt«Srffli'^IR»«JfeJ-J:9*- s J ? ^>'^*--^** 
g^-tf-S^-tf'V^V f-a-^f^-f *0>SiiIft{w*5l^-C, Fe, Co, Ni(D5*>lffii&±^ft5 

AjR^^i-sttaieae^cu, A g . au, c r « 5 *> i isa±*»?)454ii s i)*»t*>5» 

[0 0 4 3] >WgW<B#— f-=-—y7 f '<>f*li, Jt?v^/f-a— yi-ittix5«SfE* s ^9BK» 
[0 0 4 4] 

[0 0 4 5] JMBW0>?V<W*|::*5^-C, Sft^Siffc^ A»ott«tjlB»tt-7-* s Fe, Co«lW 
±*» <b 5 ft* ?*> tttt«Ei8««-7-* s C u 1 1" 3 *mic#gc Sntv5*-*^t/fa- 

[0 0 4 6] JtLfi^ot, ^-3.-y«:fflt^^<-Y^W8!&wi3^TI4, FetKIl 

C o ^^t5MIg»^i^ifilc»it5Mfi!:^i!!WtP5 S i S»o*Bid»e>*-d?>^-/ 

-if^I^^«^f^>> *fclifi^£ftfc#*«rll*4#*i: LT£tf#ISM*T-4 0 0t~80 0t 

eW*i>e»#fCt»*Uv\ i>h*>AsZtib<a#xSl*Uzt>'>9 B^f>^^ywj;5i:ft 

[0 0 4 7] *^0J(l4o(t5ft4^m^{±^ 5 ^nm~l^l 0 0 n mWl&H© U\ 
[0 0 4 8] WT. *»W«)f^fflWRWJlJ4«ll : F'»fti!»GMR«S:?iJffli-50'X?, t-fZOim+ft 
tRffiWGMRJCov^-ClftW-*-*. 



[0 0 4 9] GMRtli Giant Managnetic Resistance (g^BStfiffi) OB&T'fo 9 , mm^m^zX. <0 

\ZitF e/C r o/C u t'^^^^tat'fc^, -©«»: 9 fcGMR3ftSI4&*««Bl0>*fc 
b-nSLWSLttWR W?=-=.7—&&m) Iw*st*-Cfc*5>*i5. :©GMRMliFeKoroMI 

SfSe^ftK^M^tFe. Co/£<!:<75gi&&^tf ; #ftU *-#W/^3.-:/j£ft<&jfcftSi: L 

^d/^, xfi/y ( r-fef-Ti^^ -o-fef>, h 

»«*^jcft#-f5<z>-c, 4#k*< -c £fc*K#*i4j*ft#ai-*s»£-*\ ro»#*«> 

2jt^u±^^tstm-r^itth(Dm^mmx'hii)K W2j.zz>^x2 oi*s*> 2 1 (±r=.-^m<a»tt 

2 2\tT=-->v\mmL^ / 7im%, 2 3(4ttttEg»tfc : K 2 4liCuft£'£±7E3?i:-r5li , $ 
2 5li*-iK>t>'f*-^"e*)5, -roBltrjc!-*-^^/^*-^**^*^*^ 
EI-SfcWTtfUsl-fc*. $1*13 2 a) roJ;9!:Sftli:Cu, Ag, Au, C r Z±f&ftk-fZ>m\z 

Fe. co, n i z±f&ttki-z£mmmi*v®mzttftLtzmmi:imLx}o<, zni&mijmbL 

4 oo~8o ot-cr^-^-ri^i^J: 9»tt«5i^Ktt^«ix. cu^t'^M^ttsiae^ 
R2 4©f ^sai^c o/fi'wttjaEsiae^ 2 3#wffiLfcme^#f&R2 2 ^#6*15, zo^nam 

[0053] mz®4iz^i-£ote&fcmwftX'*-*>+;^~-7*f$.%z j £z° ^^x\ mmm 
mxbz® 4 iz^^xmw-rz>. 4 1 i4K£S«-c*> <o . 4 2iig£k 4 3 i4**Mft»JK«-e*> 9 



r 



4 6l±^»M7^yffc^ ^-sH^^T^n-* y-jK^^t»«$*ir^5. 4 7ligt£ 
JDSWfKDSStfM*? >7°Xh 0,48 I******** J: < ***»te«^**5fc»0>*# 5 y-XhZ e 

HlOsc cmlAU 4 5H**tl 0 s c cmlAUlSrt©ff/)*l 0 0 0/^*/H:Lt, 
gW?yyi:J:^S^7 0 0°C(rLT6 OfcHKJfcS-fr*. 
[0 0 5 4] -e&J:5l-L-Cfc?>ftfcfc<B&M2.c) #-#>^/^»-7<&«littfcffl«tt* 

[0 0 5 5] 

-t 5 * <75 ®i b& mmm t m±<D mm.m&m & m v * r k w -r 5 . 

[0057] 14^41 {tRtgggtffe 9 , 4 2I1S&, 4 3 12^7 7 bW<Dm9Uft&to.ftV*> <9 S 

fr*^^-wftfjtmoT^5. 4 4itmntf^^^Ai-i>^x'h<o. mMmx'(nmir# xWkmfrty- 

izteZ&o ISfi$ft"Ci^?> = 4 5li7k«#*£«A-f S'ff-Cfc'^ S*Mftgi§&4 9 

twl»±lit>aS:oJ:9l-S!f+ifiJwEfll$ix-C^S. 4 6 ii# 9 -< >T-£> 0 , 

tfy?ta-? ] J—tf>7'~~b&m£tlX^"Z>> 4 7 li£&iQf»iffl<£>*fl-^7 'szfX'h'O , 4 8 li#*Mft 

t sftw ?sg * an ^ * -c I** 5 . 

[0059] a«]irs*±:-«ifS:f^«i-fs. sftt LxmwLt^yy^^mw.. S i *:*^-Stfi£ 

fflV\ RFX^7^^^S::J:0Co^l 0 0 n m^HgLfc, ^ ? ^!/>^ttliRFtA4 0 0W, 
Ar = 5mTo r r#ffl«-CfcS. ft{cf^«Lfc*ffi±W-«lwiB«*i^*«€:^»1-Sfc»l-*ftW 
fl*c7>Sl$#£> ?/U-7*?-C'?gi<\ CuiCo, CrtFe, AgtNi, Au t Co iN i SrtiSKt 
ftWijkVrQWm*'**;?*)*?. t L<(i(5]B#Jg}5tAD^fi[lJ: l 9^2 0 0 nm^JILfc, ~<Di:tA (C 
u, Cr, Ag, Au):B (Fe, Co, Ni) <7?itl4 5 : Lfc 0 r <nmt$&EA<> :L * Lfc£)£ 

8miRiBL-c*5li4%. ?i*9 e>%<n%.m^x§ o o'er- 2 o»wr=- ^t5i, gftroSE 

i:tt8ift~ftl0nmroFe, Co, N i ©«ig»3 3^Cu, Cr. Ag, AuWgt^J 

[0060] fttcrwiitastae^^rssfrtHtR^tt^^Haiiufc**, *i*4 5*»e>**# 



0 s c c mgAL-CKJS^tsfiOJE^S: 5 0 0/^*/H:Lt. * Lti^i7 ^Srj&flT LTg 
^O-eXDfiMtfX&fo 1 0 s c cmIALTS«S»rt»ffi*S: 1 0 0 0^#^i:LT2 0# 

[ 0 0 6 1 ] fljl 9 tiS LfcgftW^ffiS: F E - S E M (Field Emission-Scanning ElectronMicroscope: 

nta^mm^m^m) i:Ti«Lfct:^. v^-f n<os»t>i3 3 d) tr^-ri^ii^e^^^c 

Igtnm-tlOnmffc!), g«K^=.-yroJi-«. L < liP^£S"££-fr7 t c#C?i'C\ 

oiiSioonmi:4o-ct^. ff-'yfj f-a— ^«>j«**aift*li— r-fef-u^, if 

[0062] '&htitz%-x>-r/i- ^--y^'^-f xzftmm-rztzfr. sftwttTOi-WiSrfl-itfc 

LtftW<-rt*l 0*To r r{^«UfcK*flftI«ffilw]E«>«ES:ai*OU-Ct*#, i-*Vt;fi- 

ifcwW^W^«)ffllirspmca»«rl 0 00 (Oe) BMiDLfcti*, «-T-ttt±l*** 1 

0%ffi]±tfc o z*xii#-tf>^vf a -^i:«^intv^F e, Co, n i ft£'coir$&*<a;*ey 

[0 0 6 3] gjJfeffi 2 ftiHHlitPfl-zft WV f a-T^/^ X(Dffif& £ twifewgi)^, 1*1 5 PffilSlg 
j:W4(Q3gfl|gll&EIS:ffl^-CgftWf S. 1*1 5 (Ife^T, a) (i±7i^^fc¥ffiBSH, b) ttHt»rEI&[3-e 

[0 0 6 4] MMM l ilU^i-RFHiat^/^i/^ y vyffilij; "9 *-f C o/C u#tfc8g£y £• 
ffl^"CS*5 0±HBIW2 0 0 nmJ«fl!Lfc. :©t#©^/<y # !J y^*ttl4RFt*4 0 OW, Ar 
= 5mTor r £B8*"C*>9 , Co : C u 0>j*#Jtl4 1 : 4S«-C*ofc. wWSfc&JgUlw^LfcKJS 
^BI^ISSL-Cl O'To r r 4 5 0tT2 0»IS]T=-^t5i:, ^ftScIg'PWC o *s*fffl LX 

0 nm»C oe»tt^A»*?)Biffi*Jc»»$ixfcttffi^Se>ix, ttJSEiB«fi^»«B!5 3 

mii*%2 0 s c c m*AL-CR^S«rtOjE^3S:5 0 0'<*#/HCLfc. ^LtS^I^y^^TL 
TSMg?:6 0 0ti:U: s i&flEtfgcSLfcSL S*^7*f l 0%$TM&RLfcig£IS*iM/;* 
^20sc cmS»ALTKJCg»rt0>i£*j«:l 0 0 0/^*;H: LT 2 0#WfiH$Lfc. C^T'Tlr^U 



«j£g£^i&KL-ca>(bS&£*«4 , (i&<9 ttlLfc. ^rLT> Lfc«*'<y * V 

ftl:J:9Co'ti5 1, 5 2 .SrRjy 1 0 0 nmfc'ltfiERLfc. Z. ^^--7' 5 4 (Dfttf&a) 

[0 0 6 5] ^P>nfcSfrK)«ffiS:FE-SEMIl-C«S5Ufciw5» JUL a, b) <fc 3 

-?#tfcJll5 3A»6* — ^5 4^y-x^^(DntttLlrj , So-CA7i»e.BO^fS]lCfigl:LTdQ*), 
tg5 1, 5 2fflteH-#>-t-/3-^-7'-Cm&X'$X^tz 0 ^-^5 4<75iEg!±^nm 

1 0 nmt'S)of:„ 

[0 0 6 6] ^f,nfc*-#^yfa-^f^^©1$ltfflt5fcft, S«ro«ffi5 1. 5 2!~ffi» 

Ltz'&n.fct&mZfiVNLT<4>$. ttot-WE#tt&ii!lJ£Lfc. #^iJr|i:ja5.4 3 A-BllSiS*-|^ 

[0 0 6 7] nt6gi]3 gctwT i pI*-*'yt;f^-yf/<^oMt^l!S»W?:> BSfi^^p 

[0 0 6 8] S-fSfte OffoS S i £7* |. y y^7 7^-(C«t 9IL6 a) 5 fcf&RKJB 

j£U ^<D±l;C oii6 1 U y >i/j£ll«t 13 1 0 0 n m<7)J!IJ9T*J*II Lfc 0 -t LX^W-^ 

6i±dRi1\ CoiCu^ftWSi:J;9ifcIfU 7 .1:0?? o 

1t B Z(Db£<F>C o irCuCOJtti^l : 4-C*>ofc„ ZPgftfrW 4 Cl^ LfcKfcggtcRg IT 1 0 7 T 
o r r + 5 Ott'2 0ft!Sl7=-—/HrZb* #ttR*»C o jMfrffl 1 0 nmO 

i-?»S(*:S:ISli:K*£;8a , * , twR«Ufc**, S-f 4 5*»P>*3S^S:2 0 s c c A LTK£S§§ 
ffi^^S 0 0^W:Lt. ^LX^my>y^.^TLX&m^.m^7 0 0°ClCLfc o ia«A*>$SL 
^ 2 0 s c cm3fAL-CRJCSSl*JOBE^jSr 1 0 0 0^A>H:LT2 0#P B 1&}3L 

[0 0 6 9] ^ & ilfcS*»$I* F E - S E Ml:T*^ Lfc 1 1 5> 1*16. c) (C^-f J: 9 ^l&fflgL+lfr 
IgliSnm-aiOnmT'fcofc, 

[0 0 7 0] ^enfe^-sKv-^/^a.— ^/^^SrfiMtSil-t-Sfcft. gtfi£STM. AFMSffiS 
EKElUf+tt, f(7)^Hi6 1 fcEHLfco STM, AFM¥MK©£*, *-*>t/f a-^T i pi: 

yfa-7'i!GMR^ ; lt5lli:gI^t^5Mi:tx.f)H5„ 
[0 0 7 1 ] 



[0 0 7 2] 1) «@«tmmW^<7)cfc^*-#>^^^^-^7 r ^^^^SW-C#S„ 

[0 0 7 3] 2) Ml: i 5 tli^afSt-t t y f a-yf/M ^^ffiKt-t 5. 

[0 0 7 4] 3) frfl8tL<ttPiS34 s «ffil-S-&5tiT^5*-#V-*-y^3.-yS:(jtS-etS. 

[0 0 7 5] 4) &^%fafchZ>Umi%-te*>-#>-t-S3-~-7fr£&£ft? 5= 

[0 0 7 6] 5) S^<DftEwfig(liI^*-#V^-/5 : -^-^lrfigfi-e#5 0 



[ g] i ] *-jj?>tti»ro«igS:*-MIW&ia-e» a) li#*W^*-#'>7r-r^-, b) ttffifflliT^/u 
7 T*#—7K:/0)fi-<^fc#—'-tfWV 1 ? L c) {i^vi^ 7*— ^ — 7\ d) 

(i->^^^7^-— ^ •fJ'f-s.— Zf-Qhho 

[J12.] ^^-^>^/^^-7'x/^^OK5i7 o nir^^lft0^i-5fc*WffiBS®fffilIT\ a) tt£# 
b) (i«WEHIT-*>5o 

[ lie ] T i p|i-l>'t/'fa-yf/ < 'f ^.<7)ffi|j^yn-{r^.?rtft^"t"'5fctoOS5B§ISTffi[2]"C > > a) 14 
&<D*m~lJ-#>i- / f-*-71fif&& Lfci^f^ *0>:R!B-C*>S. 
2 0 1ft 

2 1 mmi^WLm (t=-/hw) 

2 2 jStfttt?#lftl!( (T=-yu«) 
2 3 Mj»j@«^ 

2 4 mvmttmm 

2 5 # — if^s-F S =J- — 7* 

3 0'Sft 

3 1 s^ni 

3 2 ffi«fl^#*R 
3 3 ftbftj@i&«tf- 
3 4 jg»l£*£8rBS 
3 5 # — #>7V 7^3.-7* 



4 l KJSSJB 

4 2 g# 

4 3 *fl-H®lJX*£ 

4 4 JBttt#*i*A* 

4 5 /&:6{Eit:fcJ:0 ; #$?#*2gAf : 

4 6 tH5**9W^ 

4 7 ^fl-gjlv ^7" 

4 8 *#*MII3te5 7- 

4 9 ^^UlUgiflSS 

5 0 g# 
5 1 H@ 
5 2 €iS 

5 3 g»8«-#KBI 

5 4 D — — :/ 

6 0 gffc 

6 1 ftffilil 

6 2 jgtt&^ttffitf 

6 3 mmaim* 

6 4 j3—i£*s-t- 7 




25 



[PI 3] 



a) 



31 QGEi 



so 



b) 



3j m®M=Httm 



c) 



33 fljtt£E8&tt? 




34 Q&MQHB 



d) 




36 



im±] 

44 JWMf*SA» 




45 ffii&b«fctf#& 



42 
43 



46 SESUfc^'f > 

49 mftm&m 

48 SS3ft5 9- 



47 frft®7>7 



(19) mnm] B*mwvrjT (j p) 

(12) [&««BiJ] »MF^« (B 2) 

(11) IflHFHUH «fflB3 0 0 8 8 5 2-5§- (P 300885 2) 
(24) [SftB] ?^11^12^ 30 (1999. 12. 3) 
(45) [*fTH] ¥fi£l 2^2 8 1 4 0 (2 0 0 0. 2. 1 4) 

(54) imw<D%m «^-«cta*^-*5j:o s -t«)»5g*«fe 

(51) [BRMttfSWiSBTlK] 
H01J 1/304 
C01B 31/02 101 
H01J 9/02 
[F I ] 
H01J 1/30 F 
C01B 31/02 101 F 
H01J 9/02 B 
3 

[£Hftl 5 

(21) [ttM#*] #«¥8 - 1 6 1 5 0 6 

(22) [fctiHB] ¥fi£8*F6.8 2 1 0 (1 9 9 6. 6. 2 1) 
(65) WM 3 ? 10-12124 

(43) l^riS] M1O*1^ 1 6 0 (1 9 9 8. 1. 1 6) 
[#Sf9*B] ¥fi£8¥6^ 2 1 B (1 9 9 6. 6. 2 1) 

(73) [fcFMMM 

[*#J#-*J 000004237 

[ttBrXliggf] J([3SC15*E£3lTS7#1* 

(72) 

[ft*] 

(74) [ttSLU 

[I&S'JS-Sr] 1 0 0 0 7 0 2 1 9 

[#af ] tt#ir it 

(56) i**$xm 



»MJPS -211029 (J P, A) 
[Xitt] 4*W1 ¥4-3 6 9 2 2 (JP, A) 

[3C&fc] Walt A. de Heer," A Carbon Nanotube Field 
-Emission Electron Source", SCIENCE, 1 9 9 5^1 1 
ft, I2 7 0t, 15 2 3 9^, p. 1179-1180 

[ Takashi, Kyotani," Format ion of Ultrafin 
e Carbon Tubes by Using an Anodic Aluminum O 
xide Film as a Template", CHEMISTRY of MAT E R I 
ALS, 1 9 9 5^8^, £7#, g8^, p. 1 4 2 7- 1 4 2 8 

vxm a»^ft." wJtt^tt". xs. 1 9 9 4^, & 

3 2t, jg5#, p. 277-283 

(58) [»HELfc£IFj (Int. CI. 7, DB«) 

H01J 1/30,9/02,29/04,31/12 

C01B 31/02 101 

WP I (D I ALOG) 

J I CST77-T/U (JO I S) 



(57) iftm-m&tDmm] 

gg±<c£^jgjji£fr lTiNHfl.frfr1-3»gg8fl:BlrtSBit ttlBfl.fr icfeJKftMErtsa 

fcl«<Pftfl.fr »cfe«tt«tfetfriH £ IS £ . ttfeMtttttPttttfEfl tcJ: Q IMHeHHilftft: 
MftilBfl.fr £;<;-#>^y»-a-7fri3ft3tt5Ig£fe»-*-5 ~ k £&®tj-?>W.*1& 

m**<r>w&ijm* n§»JS3i iBtieaffi»ft:Htg)iWfl.fr>cAgittttfei>fagit5». a 



[0 00 1] 
[0 0 0 2] 

*sSA»A/lC»W*nf^6. ^¥7-2 2 0 6 1 9^ J ?^¥7-940 

[0 0 0 3] 

[0 0 0 4] 

+'rrizmfr l, g£te<ofts»ii)5 r £ 5. [0005] w#jI2ice*w> 



[0 0 0 6] »#Jg3ic!Eic0>*WI±. f%mmitii&<vmL<picn*M&&Tz>zt$:<$®. 

[0 0 0 7] 8**54 !::E*<o*WM:. J6aXffi±tc&*»K«:^LXIi6ffi»ft:I!S^«* 
Six. l£l«£fLlif c t , i-*H?L£*rU KJBTLftc^-^^-t-y^^-^^Sn. K*n 

-c-ASo *fc» «*«5!iiE®w^p^(i. ffl»(75»ffii«kffli«)ia7L*5aa'jjEu<e5iJLfc 

[0 0 0 8] £fc*3§^icj;fttt\ teiag«±tcAJKWfe^L-C»?L^^i-SB«»feBt 
Qfflittffiffl J: 9 Hftiei»«BtiK«l<y3iHB?L4» lefl -tK Vf- / - y frEfefi £ -fr 5 X g t £ 

[ooo9] *%w;ife^-c . 1 0 0 otJGH-hi 2 0 o^WT^jas-c^-^v^/^^- 

[0 0 10] 

[0 0 1 1] II 1 il^^g^tom^ai^^-g'Jtco^T^Bd^^i-, ffrEtilitli. # 
[0 0 12] #*B:rffli*fcix5&*ttiifcL-C. Wili, = 3/< ^K tt*«r 

[0013] *isw:-joit5*— ^^y^i-^tfi. Rf5#c(c#^7 t -^7 7r'r 

5->liTEM«a:i±0*BSiX-C^5. ftJSffl^roft^Stt 1 0nmgff*)5 o 



[00 141 ^-#'vf-/f-^-ytct4r<75<J; ^i^&StW®, ^wflM^feKBI 

[0 0 15] ^ftlcatU **Weii, Tyu5 = ^A«<OA*«:»tB»ft*aa"t-5ri^ 
[0 0 l 6] JMSErofc^ttttiJimi. «^.tf£ATWJ:5'5c^ft-CKiSSix5. *-fT/u 

2.). ajLo^ta-^HiMiii. bwjd«e. isit^w&Ji^mci'^siji*-* 

Bk*>\ rroJ:5lwL-ca*ii*ixfc«!ttE^fflicJ:9. &{fc**#*«r«{fc£tf. -fro 

[0 0 17] 
[HJSfr'J] 

ottfik>. &lc*B£i!fe#Lf:: 0 ft*!!, BUR. 



[0 0 18] fcK, T/u^^AMKMl (aST/^'f SrtTofc 0 SWE<o 
*=*.&W£rffllf\ iSXl 5 V(CTii«Lfc 0 *«c«S 1 5 OA/m*"? 2 0#H«* Uti: 
[00 191111, RIE (frfcteJl-y^-y^y?) ro»*tt*yf^^:J:9. » 
[00 2 0] HWEiWTLrti;4tJllttii*«ftil**5fc«)«»*feS:ff'3fc. 

LtfiftK-^y^fffi (ph=5) ^ffli/^. ima<oj:?iciifli»ft*aaufc*«sr«w» 

IwglSU #-*">-£*ttI<t LttEl 0 V, 5 OH z (ASSST? 1 #MiIttU &§t£&{t 

[00 2 1 ] «±«Oi9^L-C=y'{r/i'A***l«:iNl?L t fJCS»aA/««, rt-tfW"/ 

"^W^tt^W^^gBlrgt, * f-slix&O. 0 51/mim ?k^£0. 21/min 
ASPjjPrtroJt^SS: lOOTorr K«*>. 1 1 5 0'C-e5#HaQ«l*yiLfc. *3f£ffl 

t/f^-yiiSl OOOTCEJLfCJ&SSiX'Stf. T^S^ro»?L0>i£8!caLfcl On 
mlg»IMSo{,roiil 1 5 0lCT-#<ffM$n/i„ 1 2 0 OX^ZZ 

[00 2 2] o-5^T. ^*^l^fflcD&Pi&m^®i:-f 5IUJL*ffi-C*>5^ 

tlCioTff^. — DWSi^il^-r-SST-^H^'+S^ 5 1 A<mX l /imir&S 
i9(CLfc 0 -fc^ffifJIflCli, 5 0 0 IS /fa-^Aot^S: t 

[0 0 2 3] tJl±wj:9lwLT*3SMW*-fttta*-7-«:f^»Lfc s l«)«^SSca*^-«:» 
[0 0 2 4] ($%0IJ2) Hj5S^'Jl 'CliM± ,7) «t ^irJBJLrtl^^-^^/T 1 ^-^ 5 ^* 

[0025] 3liSflf!liic*ut«^ttm3li-?-roiliS*ttic*5^"C. *-#ytyfa-^ 



[oo2 6] ii^auwffit^s^y y K(i. y^^vffro-v^^fctefflsnTi/^^w 

[0 0 2 7] 

[0028] ^=-:m»effctt. K-r^-vwswtJcffn. 

[0 0 2 9] Zblz. **9Ji::.tixtfW8fc!> y^7 7*-8tflfja«FB*fc«>, T'nirx 



[ El l ] &&W<Dm L M.T u-f wgfrSEK-fcS, 
[ 1*12 ] »ffi»fl:&Rro&f^ig&^Lfcl2^*>S, 

[ H3 ] cvDSia? y T^a.— y^^fi^-frsfctoizffl^siSfiSr^Lfciii 

1 ^ y y K 

2 A-t;yt/fa-y 

3 T/l'i.-VJ* 

5 ^JKtttt 

6 m^m<r>tz^<Dfam 

7 j®?L 

8 ACft-fe/U 

9 7/U;t 

i o mmiw 

1 1 ftJRttKA 0 7\* 5 -i-WS. 



BIB 




(19) [«fTS] B*S«fffJf (J P) 

(12) [^#ffisu] itrp^fa (b i) 

(11) [WffFS-f-1 «8TJB3 0 0 7 9 8 3f (P 300798 3) 
(24) [S® B ] 1 1^12^ 3 0 (1 9 9 9. 1 2. 3) 
(45) [181? B] ¥$1 2^2^ 1 4 0 (2 0 0 0. 2. 1 4) 
(54) [fPJ<75£ffc] ig«)fB*-sl?>f 
(51) [SKf&fflF#£!&7>ifi] 

C01B 31/02 101 

B01J 23/28 
[F I ] 

C01B 31/02 101 F 

B01J 23/28 M 
[»#**>»] 3 

[±mm 4 

(21) [mK##] 4#JfS¥ 1 0-2 6 7 3 1 7 

(22) [fflUB] 0^9^ 5 B ( 1 9 9 8. 9. 5) 
[flll*B] ?)S1O^9^ 5 0 (1 9 9 8. 9. 5) 

(73) [»fF*t#] 

[K»J#9-] 0 0 0 0 0 1 1 4 4 

(74) [±l£l£*>«ftSAl 
ia*J#*l 100074505 

(73) [#fflF*t*J 
IffiflJS-i-l 597045538 

[&mxtt%m] ^siiRaft^mafe* 5-2-17 
(73) i^ant*] 

l3St8U#-§-] 597045549 



(73) [fctftt*] 
[BIS'JS^l 5 9 8 1 2 9 1 1 8 

[ft*Xli*ftO fiffl 

[ffiBfx«gBff] &$mo< rims* 2 

(73) [«pffF«l#] 
[KB'J##] 597045561 
[ft*Xfi*l*] £?P 

(73) M#iffi#] 

I«g'J#*] 597045550 
[ft*X(;t*?*] IS* S9J 
IftBrXttg/jlf] 35**o<lirfT3fe*2 

(74) [±K5*tf>ft3lA] 
[K53'J#*1 100074505 

[#a±] 

[ft*Xli*#] WM 
(72) 

[ft*] e 

(72) 

[ft*] »«■ «fr*t 

[f£Hffxi±em] 3c*»o<tfmnai3 

(72) 1%W%) 

[ft*] rtffl £r>* 

umxitmm] 3c*t*o < # m^* 2 

(72) 

[ft*] f^^ms £?n 

(72) [«9J#1 
[ft*] SScMU 



8 0 5-1207 



6 2 9-2 



14 2-102 



2-17 



4 11-4 



8 0 5-1207 



6 2 9-2 



14 2-102 



muz* 

(56) i&nxm 

IXffi] 4#BH ¥ 1 1 - 4 3 3 1 6 ( J P, A) 
[Xittl »M ¥10-203810 ( J P , A) 
[jtSt] ¥6 -345413 (JP, A) 

Chemical Physics Letters 260 [3, 4] (1996) p 
4 7 1-475 

(58) [IMEL-fc#»l (Int. CI. 7, DB*) 
C01B 31/02 101 
B01J 23/28 
CA (STN) 



imm 

m'tikmn - # y t- * - -y<n ifiK mit & n s ^ t . 

* - *' > ^ 3. - y (OKit^ffi 0 



(57) [4#mt*cot6ll] 

£ 8 0 0-12 0 Ot t-^Lt, Kttji±lCigaffl*-/-Kv^a-ySrl«a$-e:5 1 1 

[ 2 ] * y ^&Ji75> b * 5 y /f ^&jr^^*» e> $ ttflE££trE£S§ 

8 0 0-120 O'CfcftftSiifcKjegrtKi'ftffiS-fr. K^t*3RSr»»S-frS C £ &ft»t 



[0 0 0 1] 
[0 0 0 2] 

mn® x y?-^ itms^nT-? fornix <o*kf$.irz>mmmmvo t Piz 

[0 0 0 3] 
[0 0 0 4] 

>&JKS*fta»frfc3Jmg±-CflHbk*fr 8 0 0-1 2 0 Ot tMLt, ftttK±ll£ftiRl 

ttii&^tfRfcSrti^fc^-c. mitfcmz s 00-120 o , c -c^»fcBEttitt±twi@»a^ 



[0 0 0 5] 

[oo oei^yyfy (mo) ^mai. Mo^mm^tMo^^mm^^^ti^ 0 

[0 0 0 8] *J8^(OttfflEl4. ^y ^xVJ^^Hctteo^JS, 0iJxl4\ =.y>rn^^'<fr h£ 
5, 

[0 0 0 9] *J6W^ffl^5&JR*y^f f >*»b'!c5*»XI±&**y ^V^*****^* 
[00 10] **WCffl^*Mo$WW«*lCI4. Mo&£tf*l'-l^*r«lMfi$to s £££ 



[0011] ^HB^irJ: 9S»ft3!;-#^a-^Sr»iSi"*J-tt. flfrfcttiI±-eRte**«: 

tf^lffcixS. 4MBBJg tt8 0 0-1 2 0 Ot: -Cfe5 0 JWELfc^b**ro»»»ir«t 9, tt 
[0 0 12] #389!0>*-ifett, giaft*-#> i f-3.-y*4Sttfi<»iSi-5fc«>l^ ttifcfc 

at*tLTi4, »ft*^»«ft*» B«*** s *if ?>*i5. #ihm<Di*&mt* f&m*. sis*- 

0>ftt>*:*^ft3 (***<7):g£) T\ l~2 0mmT-fc5o 

[0 0 13] #«W£Hffi-f *»*<atew#*UMI8«rt\ KSK 

JBttl^SttXtt^Kt^Stro-cfcntf ifwj: SfcfcwefeJ:^. zaXottbtob LTI4, 
¥15)Sfl755 5 ~ 5 0 nmW^lMott^. 5 ~ 1 0 0 /i m o ^tlffife, Mi 

*tfe*>5iM±-tixP>Oift^j*lcJ;9tT5 wt^"C#5. c 5 LTli, y :/ 



[0 0 15] 

[0 0 16] nmmifc&®$st LTIi, (^2 4mm, 5:£ 1 0 0mm) 

mta^^m^Ltzo z<D&.fc®$%fttz^ mmt Lxr^a-iimm Ltz^v yfyMi o o 

mg^T/U; •^MWlLil^-frT-ir s/ K Lfc 0 ^COjte^WM o^^"l:liM o O3-? 1 5 . 2£ft% 
t?*>S. *<0tt8ttfcgtt*«J 1". 6mm-C*>5. $:tHPt'4 0 Otl: 

tfx&fitmMmmx'i o c c /^«>«EiSf=i-fe y f u-c*sj 3 ^raide r±^^^mmi 
•frfc. Tt^\s^/mm<Dj&&tfx<Dffimfflte'&\~fcfc t g<niM L m& 1 or/»<£>3i&-t-i 0 0 

Mif<^-£-#;Mrgj«9^;t-5£:, TK^^SliteTL (151*0 fcafctfSL T-fe^U'^»«asft 
$(ritflQLT< 5„ 4 0 0 < CT-t>^i I A^7K^iigliiitoLT^5roT'T-fe^u>l±^L-C 
^5£«tJ££ixS. 1 0°C/ft(nm%.X' \ 0 0 0*C*-C^aSrM*&-t-St, iEg±#C:#oT 
J&»lw**»fiE*stiJDU» m*-CliriXlC^o-CTir^UVC7D^(DfgTt>£t)ixfc 0 100 
O t CH?iJiiLfcB#.^T-liT-tr^u>'CO^?(±^i*Tl : L<. Bft-efe**0>*U 

IBttfE (SEM) K D B nW<0#-#>^/^:*-^aHitK*ftfc. 
[00 17] HJ&milJgm (i^Lfc££^£®{r LT, *oK«;$sirt:;, *^r> 

l 0 0 CCUKSSixfe-troRfSSir l c c/#0>i£A&ar?B«&Lfc„ l o»«f:*Siff 

«§gtc#*ro**:|fcro£i«*j;JSS«L-0*fc. IsIilKLfc^ricftSrife^mT-SaSiE (SEM) 

[0 0 18] 



